Introduction
============

The most frequent neurological complication of inorganic arsenic intoxication is distal symmetrical polyneuropathy that may appear subacutely within days of massive intoxication or may develop insidiously after chronic environmental or industrial exposure. [@JR_1] A chronic exposure to low-level arsenic may cause distal axonopathy, predominantly sensory polyneuropathy, that is not preceded by multiorgan involvement. [@JR_2] Arsenic and mercurial compounds are known ingredients of the Indian ethnic remedies. [@JR_3] These medicines are prescribed by practitioners of Ayurveda, Unani, Siddha, and other indigenous systems of Indian medicines for various diseases. We report a patient who developed subacute peripheral neuropathy following ingestion of traditional "Siddha" medicine for obesity. The serial electrophysiological findings and outcome are discussed here.

Case Report
===========

A 9-year-old girl, who had a residual equinovarus deformity and sphincter disturbance due to pelvic ganglioneuroma, presented with progressive weakness and numbness of the upper and lower limbs for a duration of 2 weeks. The onset was insidious and started in the lower limbs, which later progressed to involve the upper limbs. She had an acute diarrheal disease and few episodes of vomiting 1 week prior to the onset of these symptoms. These symptoms were relieved within 2 days after administration of medications for symptomatic improvement. Four years earlier, the patient underwent surgery twice for the pelvic ganglioneuroma.

Three weeks prior to the admission, the patient took a Siddha medicine (powder form) for obesity. On examination, she had Mees\' lines over the nails of both the upper and lower limbs ( [Fig. 1](#FI35900018-1){ref-type="fig"} ). The preexisting equinovarus deformity was
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present in both the lower limbs. The power of the muscles of the upper limbs was as follows: shoulder and elbow, four-fifths; wrist extensors, two-fifths; wrist flexors, four-fifths; finger extensors, two-fifths; and finger flexors, four-fifths. The power of the muscles of the lower limbs was as follows: hip, four-fifths; knee, three-fifths; ankle dorsiflexors, one-fifth; and plantar flexors, three-fifths (ankle contracture). The deep tendon reflexes were all absent. There was graded distal sensory impairment of both the feet and hands (glove and stocking pattern). As she had a previous history of lumbosacral root involvement due to spinal canal extension of pelvic ganglioneuroma, an initial magnetic resonance imaging of the spine and pelvis was performed to rule out any recurrence. The results of hemogram, liver, and renal function tests were within normal limits.

The nerve conduction study revealed nonstimulatable median, radial, common peroneal, and sural nerves. The ulnar and posterior tibial nerves showed markedly reduced compound muscle action potential amplitude with low conduction velocity ( [Table 1](#TB_1){ref-type="table"} ). The nerves of the upper limbs were not uniformly involved, and the median and radial nerves were more severely affected than the ulnar nerves. A repeat nerve conduction study performed at 3 weeks showed further deterioration of the parameters. A cerebrospinal fluid analysis revealed the following picture: protein, 49 mg/dL; cells, nil; and sugar, 55 mg/dL. The serum arsenic level was 29.3 µg/L (normal: 0.4-11 µg/L), and the urinary arsenic level was 323 μg/L (normal: \< 35 µg/L). On the basis of the history of intake of indigenous medicine and the presence of raised serum and urinary levels of arsenic, a diagnosis of subacute arsenic neuropathy was made. The patient was advised to stop the Siddha medication and was administered antioxidants and vitamins along with initiation of physiotherapy. She gradually recovered and the upper limb deficits fully resolved by 18 months. The nerve conduction parameters of the upper limbs became normal at 18 months.

###### Serial electrophysiological findings

  Time after exposure    5 wk        8 wk        18 mo                            
  ---------------------- ----------- ----------- ------------ ------------ ------ ------
  Median nerve                                                                    
  Latency (ms)           NR          NR          NR           NR           3.3    3.7
  Amplitude (mA)         11.6, 9.2   12.5, 8.5                                    
  Velocity (m/s)         61.3        54.1                                         
  Ulnar nerve                                                                     
  Latency (ms)           2.6         3.1         NR           NR           2.5    3
  Amplitude (mA)         3.8, 3.7    3.5, 2.1    19.1, 16.9   13.3, 12.7          
  Velocity (m/s)         39.6        37          58.8         53.8                
  Radial nerve                                                                    
  Latency                NR          NR          NR           NR           2.6    2.9
  Amplitude              9, 7.1      8.5, 6.9                                     
  \-                     55 m/s      51                                           
  Median sensory                                                                  
  Latency (ms)           NR                      NR                        2.8    
  Amplitude (mV)         29                                                       
  Velocity (m/s)         49.6                                                     
  Ulnar sensory                                                                   
  Latency (ms)           2.5         2.3         3            2.9          2.3    2.5
  Amplitude (mV)         10.2        12.5        6.1          5.8          22.5   18.5
  Velocity (m/s)         44          47.8        39           40           48     46
  Radial sensory                                                                  
  Latency (ms)           NR          NR          NR           NR           2.1    2.2
  Amplitude (mV)         25.1        19.6                                         
  Velocity (m/s)         58          55                                           
  CPN                    NR                      NR                        NR     
  PTN                                                                             
  Latency                5.2                     NR                        5.1    
  Amplitude (mV)         2.0                     3.5                              
  CV (m/s)               45                      48                               
  Sural                  NR                      NR                        NR     
  Superficial peroneal   NR                      NR                        NR     

Discussion
==========

There are reports of arsenic and mercury toxicity following ingestion of various Indian ethnic medications. [@JR_3] [@JR_4] Recently, Saper et al estimated lead, mercury, and arsenic levels in Ayurvedic medications and found that one-fifth of the medications contained at least one of these heavy metals in excess of the permissible limits. [@JR_5] Siddha medicine is one of the ancient systems of medicines such as Ayurveda and Unani, and in Siddha medicine, the use of metal and minerals is predominant. It has been used for the treatment of autoimmune conditions, central nervous disorders, collagen disorders system, and rheumatoid arthritis.

Our patient presented with subacute sensorimotor neuropathy and Mees\' line. The possibilities, such as acute inflammatory demyelinating polyneuropathy and nutritional neuropathies, were ruled out. For initial few days of the illness, she had only symptoms in the lower limbs, and hence, a recurrence of pelvic ganglioneuroma was suspected. The most helpful diagnostic finding of arsenic polyneuropathy was the presence of Mees\' line in fingernails and toenails as observed in 80% of the cases. [@JR_6] The most frequent neurological complication induced by arsenic poisoning is symmetrical sensorimotor polyneuropathy featuring more distal impairment. The most prominent electrophysiological findings are marked abnormalities in both sensory and mixed nerve conduction and moderate abnormalities in motor conduction. [@JR_7] In addition to the classical presentation of chronic axonal polyneuropathy, acute or subacute demyelinating polyneuropathy commencing 1 to 3 weeks following arsenic exposure has been described. [@JR_8] Our patient had severe motor and sensory axonal neuropathy with reduced conduction velocity. The nerve conduction in the lower limbs was complicated by preexisting radiculoplexopathy due to pelvic ganglioneuroma. Another interesting finding was the significant motor involvement of radial nerves, more than the median and ulnar nerves. Deterioration in the results of electrodiagnostic parameters was observed initially as compared with the results during the follow-up period at 3 weeks, although it gradually recovered and became normal by 18 months.

The diagnosis of arsenic toxicity was made by demonstrating high urinary arsenic level and increased arsenic level in the nails and hairs. Serum arsenic level estimation is less useful because of rapid clearance of arsenic. [@JR_2] For acute arsenic toxicity, chelating agents such as BAL, D-penicillamine, and meso-2,3-dimercaptosuccinic acid are mainly used as treatment modalities. There is no evidence-based specific treatment for chronic arsenic toxicity. [@JR_2] Our patient was treated with only vitamins and antioxidants.

Arsenic neuropathy is considered as a distal axonopathy possibly related to the binding of arsenic to dihydrolipoate, a sulfhydryl component of the pyruvate dehydrogenase complex required for the oxidation of pyruvate. [@JR_9] Histological studies of peripheral nerve mostly demonstrate axonal degeneration with predominant involvement of the large myelinated fibers. Chhuttani and Chopra, from their observations of demyelination and remyelination in teased fiber preparations, suggested that segmental demyelination and axonal degeneration might be equally prominent pathological features of arsenic-induced neuropathy. [@BR_10]

Conclusion
==========

We observed the following features of arsenic neuropathy: (1) subacute axonal neuropathy with slowing of conduction velocity and (2) slow but complete recovery without the requirement of any specific chelating therapy. Arsenic is a known ingredient of many Indian ethnic remedies, and these medicines are a potential source of arsenic. This possibility should be considered in patients with acute or subacute peripheral neuropathy of undetermined etiology.
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